Neisseria meningitidis App, a new adhesin with autocatalytic serine protease activity.
Neisseria meningitidis is a Gram-negative bacterium which colonizes the human upper respiratory tract. Occasionally, it translocates to the bloodstream causing sepsis and from there it can cross the blood-brain barrier and cause meningitis. Many of the molecules, which mediate the interaction of N. meningitidis to host cells, are still unknown. Recently, App (Adhesion and penetration protein) was described as a member of the autotransporter family and a homologue to the Hap (Haemophilus adhesion and penetration) protein of Haemophilus influenzae, a molecule that plays a role in the interaction with human epithelial cells. In this study we expressed app in Escherichia coli in order to analyse the functional properties of the protein. We show that the protein is exported to the E. coli surface, processed by an endogenous serine-protease activity and released in the culture supernatant. Escherichia coli expressing app adhere to Chang epithelial cells, showing that App is able to mediate bacterial adhesion to host cells. The serine protease activity is localized at the amino-terminal domain, whereas the binding domain is in the carboxy-terminal region. The role of App in adhesion was confirmed also in N. meningitidis.